In the food-processing environment, biofilms are formed easily on the moist surfaces such as the counter, cutting board, utensils, and instruments so that there are a variety of nourishment sources including food residues for bacteria. A biofilm is defined as surface-attached communities that are composed of microorganisms and their extracellular polymeric substances. A cleaning and sanitation program in the food-processing environment is part of the process to inactivate the microorganisms and to prevent the accumulation of microbial cells, biofilms and particulates on the surface of utensils and equipment (Dunsmore et al., 1981) . To provide consumers with wholesome and safe products, it is very important to control most of the microorganisms including enteropathogenic bacteria on processing surfaces as well as in food products (Pontefract, 1991) . This study was undertaken to evaluate the efficacy of cleaning detergents and sanitizers commonly used in the food industry against biofilm enteropathogenic bacteria.
The test organisms were Escherichia coli 0157:H7 (verotoxin producer), Salmonella Enteritidis, and Staphylococcus aureus (A type enterotoxin producer), all of which have been isolated from food samples incriminated in food poisoning outbreaks. The cleaning detergents tested included a neutral detergent (containing 38% alkyl glucoside, pH6.72, Kao), a weakly acidic detergent (containing 43% polyethylene alkylether-fatty acid alkanol amide-alkyl ether sulfate, pH6.40, Lion), and a weakly alkaline detergent (containing alkyl ether sulfate-alkyl amine oxide, pH7.76, P & G). The sanitizers used the formulations of sodium hypochlorite (Wako), benzalkonium chloride (Sankyo), alkyldiaminoethyl glycine hydrochloride (Wako), chlorhexidine digluconate (Wako), and polyhexamethylenebiguanide hydrochloride (Rikokyosan).
The biofilm bacteria were prepared according to the procedures of Ren and Frank (1993) and Peng et al.(2001) . Briefly, the biofilm cells were prepared by using tryptic soy broth (TSB, BBL) as the growth 1) Biofilm chips were submerged in the detergent solution for 5 min.
2) alkylether sulfate-alkylether amine oxide 3) alkyl glucoside 4) polyethylene alkylether-fatty acid alkanol amide-alkylether sulfate aureus completely at the concentration of 0.1%. Alkyldiaminoethyl glycine hydrochloride at 0.5 to 4% could not inactivate biofilm bacteria completely. The 0.05% chlorhexidine digluconate solution inactivated completely S. Enteritidis only, but permitted a slight survival of E. cob' and S. aureus. Regarding polyhexamethylene-biguanide, the 0.5% solution inactivated completely E. col/ and almost S. Enteritidis, but there was noted only a ca. 1.8 log cfu reduction of the S. aureus population. Although the susceptibility of the planktonic cells to the sanitizers was considered to be not different among S. aureus, E. coli, and S. Enteritidis, the biofilm S. aureus population was shown to be more tolerant to each sanitizer than E. coil and/or S. Enteritidis at the same initial population levels.
Microorganisms that band together in biofilms are known to be protected from being killed by sanitizers and other antimicrobial agents (Frank and Koffi, 1990; Stewart et al., 2004) . Generally the sanitizing agents are developed on the basis of tests using planktonic bacteria, which are quite different from the biofilm bacteria due to their altered physiological status (Wirtanen and Mattila-Sandholm, 1993) . Because biofilm bacteria are resistant to chemical sanitizers, it is important to wash and sanitize thoroughly and routinely the surfaces of utensils and instruments for preventing the formation of biofilm. 1) Biofilm chips were submerged in the sanitizer solution for 5 min.
2) ND: not detected 3) 1.0>: less than 10 cfu
